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o T ’ INTRODUCTION

The ab111ty to use measurement tool$ and concepts is a’
basic necessity of adult life. The change to the metric
system now taking place in the United States. gives the
Adult Basic Education student an opportunity tg cagch up
to_and even exceed the present measurement skills; of the
- avergge adult . s
i

Ba51ca11y, ABE instructors are concerned with providing
curriculum materials which have immediate appllcatlon

ABE students are motivated by learning tasks which improve
the quality of their livés now, whether on the job or at
home. A chance to learn skills which their nelghbors may
not -have can contribute to self-improvement and self;con-
f1dence. ‘ . . ;

The content, of the LEVEL II1I STUDEN1 WORKBOOK is OCCLpa-
tionally orlénted There are refereneces to measurement
tasks used within some fifty different occupatlons to
wh1ch students can relate.
ipragmatlc nceds and goals have brought these adult
{students to the ABE program. They can emerge from the

» unit on metrics with measurement skills they can take
home and Jmmcdlately put’ to use.

The Adult Pe?formance Level: (APL) material here shows
“some of the everyday, skills needed by LEVEL 1II ABE
students.* After the"students have finished this unit
- they should be able to use the metric system in these
suggested ways.

[} -

wpv

]

*Nor&ell W. Northcutt. ADULT FUNCTIONAL COMPETENCY: A SUMMARY.
JAustin, Texas:-Adult Performance Level Project Staff, Division of
tension,eThe University of Texas at Austin. Janua\y, 1973.
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& Consum& owledge " Community Government .
Economics (Inclll?{;inq Homemaking) Health \ Resources and Law
~ ko2
) -
Increase reading vocabulary to inclucfe: 1. Be able tof Be able to rkad | 1. Look for price
- length metre m read dosagqg temperature per litre of
-~ width .centimetre - cm on a medicine| forecasts in ‘gasoline
height litre . 3 1 bottle. newspaper and posted at gas
scale. degree Celsiug  °C ) on television. stations,
mass-weight + gram - g 2. Read a Cel- '] 2. Read highway
measure kilogram . kg sius thermo- s1gns.
‘ millilitre ml metef. ° '
Be able to write the metric symbols Be able to*® Assist community L\ble to’read labels
m, » kg, g, 1, ml, and °C. record own body |consumer orgdani-|ito sce 1if they con-
. . - | measurements in |zations. iform te packaqging o
< o Merrics. laws .,
Ask for proper | 1In service jobs,’ «.| Say and under- .| dndersteand ! Explain to others
quantit.es and know and understand °stand readings”” | weather fore- how metric system
- sizes needed in| metric terms. Of clxniqaak/ casts and will affect gov-
o merchandise. , thermometers, temperature ernment and_laws.
) ) scales, and predictions. ’ . '
\ height measures.’
Be aware of | 1. Usc fmillilitye. Relate °C *o Keep daily and
number of | spoons and litre choice of monthly PFain-
.servings in cupd in food clothing to f&ll records
"1 commercial preparation. . wearer. . in centimetres.
metric con- 2. Know'correct ) e
}—— j-—tainer -sizes.—--| utensil size for . . /
’ o quantity prepared. : .
. ’ . L4
. When®pprchasing,l Kknow general -tempera- “Interpret Use weather ¢
know large and ture--low, medium, clinical thermo- reports, dis-
~ -~ {—small- equipmelu»c ‘high~-for cooking. meter rea,dinqs tances in km,
\ sizes and size ’ s for persdn's and speed lim-
of space to be temperature and | ,1ts to help
v occuplied by take appropriate lan activ-
| them. ' * action. . ities.
{ . d :
\ X ¢ f
: Ask for correct| Teach a neighbor to .| Give.the doctor Help nthers Give accurate
‘\ sizes in talk- |p use a smetre staick, a child's tem- .}earn the estimites of
P ing to'stofz‘e . a metric ruler, and perature over basics of the | metric measuros
\ clerks. : a metric tape the phone. metric system. | to law npforc-e—
. measure. N ment offitials.
- 1 ¢ ) - .
» !‘ .- .
: - £
1 -
4
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. . ’
L ¢,
&
Q 3 THE CENTER FOR VOCATIONAL EDUCATION -=3- -5 . . . -
ERIC .




fae L

iy

~ . .
These materials aéb designed for ABE students who are functioning at.

LEVEL 111

-

bESIGN ANIS USE OF THE.STUDENT WORKBQOK

»

] e [ -

Grade levels 7, 8, or 9.

[}

The STUDENT WORKBOOK is organized into six sections: Linear, Area,

Volume. and Capacity, Mass, and Temperature.

Each of these sections

introduces appropriate concepta, measurement words, and measurement

devices. After a brief introduction to each

sectigon, students are’

sent to a resource table which you, the instructor, have organized.
At this resource table students perform hands-on act1v1t1es that are

described throughout the STUDENT WORKBOOK in
Metrlc Activities.

As students complete the metric act1v1t1es

o«

the sectjons headed

o

they will acquire a fecl-

ing for the size of a metric unit. When they have internalized the
concept (that is, when they ate thinking metric), they go back to the

STUDENT WORKBOOK fer some examples of where people use these measure-.

ments at work and at home. These short vignettes not only give stu-
.dents some. idea of the practical uses of metric measurements but can

act as’ an impetus for further dlscu551ons of.
51tuat10ns where these metric un1ts are used.

> ‘b

The ability to handIe number concepts varies
dents. ‘Therefore, it seemed prudent to plan,
WORKBOOK for grade 7 reading and mathematics
are encouraged to adapt the materials Upward

other occupations and
her S

widely among ABE stu-

the LEVEL III1 STUDENT
levels. Instructors
if"they feel it is appro-

priate for their students. While all numerical examples are at Crad$

— 7 mathemdtical level, some students may need
dividing where deC1ma1 fractions are involwed.

help m‘lflplylng or:

The STUDENT, ﬁ%RKBOOK°begins by using a problem solving approacH to in-
troducing .metric measuyrement. Most people have had measurement prob-

lems--clothlng that does not fit when we get

it home, furniture that

is too wide to be moved through doorways, and oBJects that are too
big for their intended space.  These experiences are often uncom-
fortable and frustrating. Yet, almost everyone has had them and by’

planning ahead and measuring, many of these situations can be avojded. ~

q

The “role of the teacher is extremely important. Reading métric infor-
mation will not provide LEVEL III ABE students with the measurement
skills they need to know. It is essenptial that the’ instructor efcour-
age students to become actively involved in the Metric Activities
sections. These are laboratory activities which involve the student
in learning in a personal way. They encourage a positive attitude
toward discovery and inquiry, and they rgduce fears and cencerns about

the metric system. In addition, these hands-

on activities can.oasrly

be expanded as needed. You need to collect the materials for each
segment and set up a resource table W1th measurement equ1pment before

the students begin.

THE CENTER FOR VOCATIONAL EDU ATION o g 6
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Students need tq get their hands on measurement tools. As a result
of werking with the Metric Activities in the STUDENT WORKRBOOK, your .
students willk become familipr with, the quantitics they represent and .

s 'will establish their own personal sets of physical references. Thus ,
the: students may associate the width of a fingernail with a centimetre
and "the mass of a brick,.a football, or an iron with a kilogram._
Experiences with metrication in other countries such as Australia,
England, "and Canada show that students learn better when metric units
are compar:d to familiar objects. Students should learn ‘to "think
metric.” Tt'is difficult and confusing to learn the new system by

- constantly referring the Custqm%;y systefi now in use. .Even though

. We will be using Customary and metric measurements side by side for
quite a while, students should learn them as separate measurement lan- ,
guages, not by translating from one to the other. - ..

o~

-
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OBJECTIVES .
R ¢ - ¢ W .
. A N
& - ) . .
N "I" The student will demonrstrate the listed’skills for &ach of the five measurement droups -‘using the terms
i : and devices shown. Page numbers refer to pages’ in the STUDENT WORKBOOK. . a K
. . : .
L - T 5
2 . MEASUREMENT GROUPS R
- 4 * : =T S .
2 .SKILLS . Linear Area , Volume and Mass . Temperature
2 . : ., 1. Capacity
§ - . (pp- ¥3-23)° | (pp. 24-29) (PP 30-46) | (pp: 47-55) . (pp. 56-58)
. .
g 1. Recognize and use the millimetre (mm) sqaare L. cubic centi-, j| gram (a) degree Celsinus (°C)
2 unit and 1its symbol ¢ . centimetre metre (cm3) o . N
4 | centimetre (cm) | (cm?) - | cubic metre kilogram (kq) >
'ron 2. State or show a phys- : ’ ) N (m®) o Coe
g ical reference for metre (m) square litre.(l) ,° .
b ' . © - | metre, (m?) ‘ , "
F . kilometre (km) , . millilitre (ml) ’ "
2 - ) . * .
3. Read correctly ’ metre stick, , ,Pmeasuregr:ents a kilogram Celsius thermometes,
' ° ., | metric tape- . “on litre cups | scale, gram _|Celsius clinical
('7\ - - asure, and Fa . and ' millilitre| scale e thermometer " )
1 metric rlflers spoons" “; ) - Lo
! ° N ’ N n ~
- . '3 . * ¥ N . . v
P . -:»4' Calqulhte or deter- height, width, the area capacity of the mass of the 'tempefatu_re of
mine (1includes or length of of a given containers objects the air, a liquid,
selecting and using <¢| objects space and volume of or a person
’ any, appropriate . ¢/ objects .
v > ° measurclng in~ ., . . " , .
’ strumentsj 7 o ’
4
] | 5. Estimate within 25% . - : . : ?

\ e Of the actwales - o .o} o™ | i N N - X
\ . measure -~ ¢ o T . s
\ : . . ) .

2 i * 4 © °
. " 6: _Convert a. metric miliimetre litre v | gram I
T . *~ quantity .in one of centimetre - o el .,
. these units to its -| metre - millilitre "+ | kilogram. . . .
~ . equivalent in kilometre ) : , , s
s . another of these : ’ ' ,
oohm T units - ‘ *
Q AN

8 , — ‘ . :
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- of a sentence: “ 5' .

____Ihe_ﬁ}rst eUbunltqu a dec;metre.

- unit so that, you will

’ un;t
,gor 100 centlmetrcs in a-metre.

‘~""1I[fj:—Lf o0 ’ - ' : T
. (€) THE CENTER FOR VOCATIONAL EDUCAT!ON‘.. .= 7-- R . - j :
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Linear ) .

.The first section is -about -liméar measurement. Linear measure refefs
to the Jength, depth5WidtH, or height of an ‘object. Studenhts are
asked to estimate and measure the length, width; depth,_ or height: of.
various objects.

. .t -
9 - . hal

-

. The base unit of linear measure in the ST, or metric system, is the
metre. -(SI is an abbBreviatiorn, for Svsteme International d'Unites, or
International System of Units. ) The basic tool for measuring metles
is the metre stick.- The symbol m is used to.denote metre or metres.

Notice that no perlod is placed: after the m unless it is at the end

3

.
: * [ 4

oIf’ you place one end of a-metre stick on.the floor and hold

i A the stick against. your leg, you will Tind thaf the other end
You may want to take *

-of the metre utick is near your waist.
, "metre stick and work Metric Activities 1 dnd. 2.

These tywo
1earn1ng activities' are designed to give you and

our stu-

.= _.dents a feellng for the length of a metre and a. metre stick.

.-Because-a metre is too {ong to measure many - thzngs, ‘it has been
*divided into smaller units:, All of these units havé the word metre
in them. A different prefix is used to differentiate between ‘these
subunits. The ,three most commonly used subunits.all have prefiges
that end in the lestter 1., See the tist on thc bottom of fhe ncxt page.

Jt is.one tenth of a metre. The
rectangle here 1s one decimetré lﬁﬁg‘"—There*arc'}O decxmetrcs_an one

¢

metre.. The decimetre is a . . - .,
“unlt that is seldom used; . . . .
but you, the ins‘tructor, : —

should bé aware of this .

have a better understand-

.
- o,

ing of the metric system. . ° L /.. . .
. The symbol for dec1metre . S
15 dm. . < ; )

v "‘—“‘\ {. " -

cach of these sub-
There are °10 centlmctros in a decimetre,
At the right is a rectangle that
centimet.re. long. 'Remember that sinecd P

therg drec- lﬁoépentlmctres in one metre, ' . ot
each’ icéntimetre is ‘one hundredth of a lem ) .

I£ a decimetre is divided into 10 equal subunits,
.1s called a centimetre.

+ Vimetre., ‘Most centimetré tulers are 20 or . . e

30 ‘centimetres 1cng‘ The symbol_gﬂ'ls ’ .
used- for centlmetre .; . oL ' ' ,

B . . . N -

.-t R N . . .
~ ° . . .

is one
\




" The first-of these larger units is 10 metres:long. t‘is Called.

A4 n

' . s . i . .'_ v' . lad R
- - . Mdasure the width of a paper clip and a penny. A paper clip -

, “is about onc eg¢ntimetve wide and a penny .is"about two centi-,
:, metres swide. ou may want to® work. threugh Métric Activity® ”
® 7 to get a better'understanding. of thie' iength of ‘a centametre.
o ' o8 i - e Lo '
If a centimétre is divided into 10, equal parts, bachrpﬂrtlis°callcd a .
millimetre. Theregare 10 millimefres ,in a centimetwc-and 1-000 millio- IR
metres in a metre. At the ight are two small ' v oot
Tectangles: The distance between these . ‘. o~ °
rectangles is onc millimetre. -The - L % oo
symbol mm is used to represent., S N . |
millimetres. |, - T . . -
> ? ) ¢ T - - h P r" ‘
:’%kunrstudents are used to millimctrecs bocause they smoke T

ciggrettes «that are 100 mm.or 120 mm: long. Note that a
100 mm cigarette-is-also 10 cm, or 1/ dm, long.” . A dime id—
. about one millimetre thick. - [ ... _ v
. v

] f e * . . * |

o . N 3 |
There are times when it is not convenient to refer to largé dincar
measures, in metres. When this happens larger units are used. The |
names of these larger units all have a prefix plus the 'word "metre." —
For the larger units the prefixes dd not end in the letter i )

. . ‘

' I ~

dekametre.and the symbol dam is used. Ten dekamctre} is.a hectometre l
(hm).” There arc 100 netres in one hectometré. Ten hectometros 1s a - |
kilometre (km). "There .are 1,000 ‘metres in ohe kilometrc. Dekametres |
and hectometres are not used, in the LEVEL ITI matcrials, In fact, "they ‘
; ) |
as the distance between two ‘cities. Many sigus on the interstate high- |
ways now gite the distance to major citiets in kilometres. Speced and ‘
velocity arc given in kilometres per hour (km/h) . -
: : — 1

will seldom be used. Kilometres are used tg designate distances stuch

"‘

The "tabIc peiow‘?ﬁbwy_the Telationghip between .the basc urit (metre)
and the other linéar units. - ’ o :

H - -
[\ . N . ’ . ; 2 N

{ ' .. , v . ; . . Qv . % -
‘Unit Symbol  Value in Metres- - Read as -
- - M » - ' l‘ ! ! v : _. -~ .
*kilometre . . km 1 000 metres ! onc thousand metres
hectometre , rm - 10C metrgs’ onc hundxed metres |
dekametre . dam 5 1C n~tres.. t& metres, . X T
*metre (base unit) | m . 1 metre one metre ' . |
decimetre o+ dm 0.1 metre one tenth of a mgtre |
*centimetre. cm 0.01 mefre one hundredth of a metre ‘
Amillimetre | - mm 0.001 metre . onc thousandth of, a metre |
’ . ’ ' ! / ” . 4 LS i
. ) ' " - ‘ . " - -
AUnits commenly ‘used. . . s ' L .ﬁ
J 3 . [ *
- . ? K Q * .
o oA ; o
ot y ) *
) N . . ' *
. P . . - . - B . .
wcsmsg FOF VOCATIONAL EOUCATION -:8-- ) © .
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x ’ - ' ) ’ 1l
The second secticn discusses,area. Area refers to the number of.units
it takes to cover a surface coOmpletely. An ST unit of area is the
squiie metre. The symbol for a squave metre is m=. ., Notjce that the
" symbol 1s wm* and not sq. m. .~ °
F) - .
o Take four’metre sticks and place- them on ‘the fioor in the -
. shape of a’ square. If.you do this carefully, the areca in-
side this square is a square metre. .You might wanpt to work
[} JMetric etivities 21 and 22. These two activities'are
. d251gned to give you and-your students a feeling for the
' " area of a square metre.
There are smalley and largef units than a square metre. In fact, any
of the linéar units can be used for deriving a unit for area. For
example, the instructional material in the STUDFVT WORKBOOK uses
squére centlmetreS‘(cm7) to-explain ared to the\grudcnts. You may
1

algp useé square m1111metres (mm2). Notice that Yhere are 100 mm2 in
Yné cm2.

- ‘4 L4 3

~
1Y

. ° P
\.

.. Larger un1§f can'be used aJso. . For example, a square dekametre (dam?)

. is 100 m=. Another name that 1s often used for a dam® is are anc the
symbol for are is &. An eveh larger unit is the square hecCtometre
.(hm2). This is 10-0Q® m2. A more common name for thc hm2 is the .°
hectare and the symbol ha is used for hectare. Land measure is often
Ta hectares. " The only-Targer unit of area that will be used is the
square kilometre (kmz) This will “e¢ used primarily. for very ]argc
land areas. ~

.

Volume and Capac1gz . .. L

n
The th1rd section 1s about volume and capacity. The volume of an
obJect(refers to: the #mount of space the object occuples or encloses,
CaEac1tx refers to tiae amount of space encloscd by an caJect ar con-

-tainers_ . : t .

-
N

A unit of volume 1s the‘cublc metre (m3) A cube or box that is .one
métre .long ne metre wide, and one metre high has a volume of. one¢
cubi.c metrb. Nq;;cc that the symbol is m= and not cu m.

/ o

.You may want to work Metrlc Act 1%1ty 27. This actlv%tv is designed to

. give you and your, students a fegllng for the volume of a cubic metre,

Is 9ou do try Act1v1ty 27, you Vl]l need some help to hold thc metre
stlcks. ‘- . > :

. s

~
> ~ ~
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There are smaller and larger’units than a cubic ‘metre. In fact, any
\,of the linear units can be used for deriving a unit for volume. Tor
Evtample, the instructional material in the STUDENT WORKBOOK cxplains
mﬁ Qlumerby using cubic centimetres (cm3). You can also use cubic
metres (mm?¥). Notice that there are 1 000 mm3 1n one cm>,
, gu&it that’ can be used is the cubic decimetre (dm3).
= af§\1 £00 cri® in ope cubic decimetre. ]

o TLEVELTTI- 4 L | « ‘

i_'; R N s h T - - .- - o4

Y L e ' ) ' :

E"' N g . 4 ¥ - —
[P ~ / - i o
1~ ROt » . ' . N

LA o

o

Another
*Notice that there

LI

“1/
:,f

\

The°ba51c unit of, capacity is the Jitre. A cube or box that is one
bﬁxdeczmetre Jong, ‘'one decimetre wide, and one decimetre high has a
, ¢apacity of-one cubic aec1metqe or one litre. The symbol for a

\

f [ cubic hémlmetfe is>dm2. The symbol for litre is 1. Notice that this
f o Symbol 1s not ‘the numeral one but a small, or lower case, letter. "el."'
RN c?'“;ih:*c.mse there can bez some confysion when the last. digit of a number is
q& one, it is very*important that 'a space be left between a numeral and
-.'7f~tﬁ symbol forslitre. If there is anyhp0551b111ty of confusion’ use
© 7 the wholefword "11tre n .

.’ ' e The latre will be a very common ﬁbUseholdﬁuplt Milk, motor o
< o e 011_a§a§6y1ne§‘b;edch and. soda pop are a:few ©f the pro@hcts K2
S R ' ~tha% Will bé purchased in litress *You might wght to do Metric
; 'Y Activities 29, 30, and 31. These three learning act1v1t16§’arg

-k de51gned to glve students a feeling for a lktre,

The cubic dec1metre, or 11tre, is often too large a unit for-many uses
When this happens., the smaller unit that is used is the m111111trc
~ There are one thousand m1111}1tres in one litre. The symbol for
millilitre is ml. Millilitre is apother name for cubic centime'tre.
~A box that is ‘one centimetre long, one centimetre wide, and one centl-,,
metre high is a cubie centimetre. The symbol for cubic centimetre is -
~ There are 1' 000 cublqtcentlmetres in one-cubic decimetre. o
w® . v St
.®A tcaspoon holds five millilitres. Mefrlc Actlylt 33 gives
people experience with.millilitre spoons thall will be\used

LI ™)

"

in Cooking. Metric Activity 37 is designed }o give experience’
. using millilitre spoons and Titre measuring Cups. You might °
S - 'want to try these recipes .at home so that you are sire that -
_you' understand all of the steps v ) -

\ &

<

v

cy“

Una{s

¥maller or larger than a litre are often needed. , When.this

the case, these new units have names with the word litre preceded |

- a prefzx.

.} ¢ . A
» = \
o F .
‘ ‘wcmvsn oh

-

VOCATIONAL EDUCATION

_.’10--‘ 18

The followling table "shows the re1at10nsh1p between the
- unlt (1 tre) and the other units of capac1ty
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Unit . : Symbol  Numerical Megnrkg “Readas— — —
akilolitre k1 » 1000<%itres thous#gnd litres
hectolitre i hl 100 Iitres ¢ one ndred 11tres .
) dekalitre ' dal 10 litres ten litres 7
*litre (base unit) 1 1 litre ont litre
- decilitre . dl 0.1 litre one tenth of a litre
centilitre , cl . 0.01 l1litre one hundredth of a litre
*millilitre ml 0.001 litre one thousandth of a litre
«. *Units commonly- used. .
Mass* ) ' I o

Tne fourth sectlon is about measurlng weight or mass. The mass of an
.object refers to Hi¢ amount of matter-contained in the object. This
amount always remains constant so long as something is not added to or
subtracted from the object. Weight is the term that most people use
when they mean mass. Weight, however, is affected by gravity while

, mass is not. Thus, the welght of an obJect on the moon is one sixth

z its weigh€ on earth. . The nass of that same cbjcct is  the same whether
the object is on the moon or on the earth The word mass is wused in .
< the LEVEL I1T materials £ :

.

The ST base unit of mass is the kilogram and the symbol kg is used to
designate kilogram-or kiloggams. A kilogram scale is used to measure
kilograms. Kitogram scales come in many shapes and sizes. ‘A bath-
room scale and a scale in a-doctor's office are two different types
of kilogram scales.

.
[4

‘®Find your mass on a kilogram scale. Measure the "mass of

o other heavy objécts such gs a sack of potatoes, a bBag of -
sugar, and a pet. Work through Metric Activities 38, 39, . .
and 40. Guess the mass of a friend and various ObJOCt& -

. . - —before you measure them: Keep trying until you are able to .

+ + make fairly accurate guesses.
A kilogram is a- rather heavy unit. Because of-this it is often necc-
essary to use subunits for expressing the mass of light"objects. The
most common -subunit is the gram. There are one thousand grams in one
kilogram. Thus, each gram represents one thousandth of a kilogram. .
The symbol g is “used . to represent grams. ' The units dekagram and 7
hectogram are very seldom used. _There are 10 hectograms in one kilo- o
gram and 100 dekagrams in one kilogram. ‘ ‘ .

i - . oPiCk,ﬁp a raisin. Feel how light it is! It weighs about

L » one gram. Pick up a:nickel. A rnickel weighs about 5 g.

) You may wan® to work through Metric Activities 41 and 42 )
to develop a better understanding of the mass of onec gram.’ |

) : 2 N
- .. AN

-
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A smdllox ‘unit that is often used is the milligram, which is onc.
— thousandth of a gram. The symhol mg_is used for milligram. Milligrams
are .uscd mostly for measuring very small amounts such as medicines and

vitamins.

A unit larger than a kilogram that is often used is thc metric ton,
whiclf is 1 000 kilograms. The metr¥c ton is used fer shipping COIn
wheat,. and other large quantities. The symbol t is-.used to Iopxoscnt
the metric ton. This unit is spelled tonne in other nglish specaking
countrles, however, in the Unlted States '"metric ton" is preferred.

Temperature . ) . ‘ )
- i - LT

The last section is about measuring temperatures. Students arc ashed
to estimatc how hot or celd something ig\ :

” 4 -

The unlt most people will use for measurlng temperatures is degree
- & C(Celsius. The tools for measuring temperatures arc Celsius thermometers.
The symbol for degrge -Celsius is °C. Usually po space is left between
. the numeral and the Symbol. Thus, 53 degrees Celsius often is written
" . 53°C and nhot §3 °C. Celsius and C are both capitalized since théyv are .

. in honor of Anders Celslus, the Swedish astronomer who developed the
* Celsius scaxe. The term cegree centlgrade has becn replaced by dogrco
™ Celsius.

. N . ¢

. odf’you,place a Celsius thermometer in ice water the rcading-
should be 0°C; if you place it in b0111ng water the recading
.. should be 100°C. Normal body temperatyre is 37°C. A com-
fortable room temperature is 21°C, Motrlc Activities 53, 54,
and 55 give yod a better feeling for Celsius tcmporatuxcs. R
You may want to do these_thrée activities before this material.
is studled in class. ] — e e

13 - J— —

’ ' : i
o -

METRIC NOTATION

When writing measures in metric notation there arc a fow rulos that
should be Qowed To express a quantity such as 15 metres you write
15 m. Notice that there is a space between the numeral 15 and-.the

. symbgol m. Remember that no period is placed after thz symbol unless
__.° it is at-the-end of -a sentcnce. , .

4 .
- - . <« - -

. A quantity such as- 27 litres should be written as 27 1. Note that a

space is left between the numeral 27 and the symbol 1. This is imp01~

- tant sincc a lower caso el looks like a numeral ene. S5ome carly metric
guides used a SCTlpt . ¥, but this is dqscourdgod since most type-
writers., do not have‘a scrlpt el key. When there is a possibility. of 1
confusion, fhe word litre should. be wrltten out.

' B ' B ry v

. ’
- ~ -
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Numbers that are one thousand and /larger use a’space instead of a comma,

to separate groups of three digits. Thus, a quantity such as 25,683,927
, centimetres should be written 25 683 297 cm. However, when there are

four digits the space does not have to be used. Thus, 3957 and 3 957

are both correct. / o

. S / @ ¢ )

When referring to quantities less than one unit in length, a zero (0)

is placed to the left ofathe decimal point. Thus, 0.25 cm should be used,

not .25 cm. This is not- necessary when there is a combination of whole

units and partial units. For example, 2.35 dm is correct; 02.35 is not.

'

*

"Another rule is that two different units are never mixed. It is not
correct to write 6 m-and.7 cm, Instead, this should be expressed °
entirely in metres, entirely in centimetres, or entirely in some other
linear unit. Since there are/100 cm in 1 m, there are 600 cm in 6 m,
hence this length of 6 m .and 7 cm could be expressed as 607-gm.. If you
' want to express this in metres rather than in centimetres, you must
remember that L-cm is the same as 0.01 m (1 centimetre is the same as
one hundredth of a metre). So, 7 cm is 0.07 m and 6 m and 7 cm would

be written 6.07.m. v , .
) . [
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* "LEVEL III . -
A . COMMENTS AND MATERIALS NEEDED . .
' . 3Studént ‘ .
: Workbook  Materials
Comment o Page - Needed
‘LINEAR - ° _ , ‘
L Activity 1. A METRE HIGH " 3 .
" Activity«2. A METRE LONG' ’ 3 .o
Activity 3. A METRE WIDE 4
y ; . .
. In these three Metric Activities students Metre stick for
USE. metre sticks and’ develop a feellng for each student.
S the length of a metre or m°tre stick.  ° . " (1f possible
- ~%Give.each student enough tL@e to’ fully i -, use unmarked -t
-understand the concept, of metric length. ' metre sticks.)’
Activity 4. METRE ROOM "4
In this activity students are getting Metre stick for
¢ add1t10na1 experience in the use of . : each student.
metre sticks. Encourage them to\write i (If possible,
their answers and to use correct petric ' use unmarked -.--
notation. They may want to write ‘a result. . metre sticks.)
as S% m. This is acceptable. 1In Eact =
- _you may want to encourage them to. usg - - - - B
’ some rough measures such as this. 'Dq not o e
* .- expect them to b€ precise. . -
»
ACtivity 5. STEPPING METRES : 4 R N
This can be fun. Encourage students to Metre stick.
* make the marks as far apart as possibple,.i.e., Masking tape or
if there is room, ‘they can put the marks 20, L chalk.
30, or 40 metres apart. .Ask thep/ to-try to- )
A make all their steps the same lemgth.
———Activity-6.- METRES AROUND -THE-ROOM-—— 4 “’
* Encourage the students to guess the height, ) Metre stick for-
width,. or length gof each _of the objects and - . each student.
to write their guesses on a sheet of paper. .- : .
Answers such as "almost two metres,'" "less. o
“ than three¢ metres,'" '"two and a half metres," ) )
" etc. are acceptable. . . s

4

4 R
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éthls activity 1ntroduces the students to the
cgntlmetre by means of hands-on agtivities. .
'In”thls Metric Activity students will USE the
ruler to help them get an internal feeling
for the length ;of a centimetre and how to

use ‘the ruler. Give each student enough

time to fully understand the conagept of the
centimetre,

° N rs

~— '
- ‘ \\\\.\ v
A ¢ : S T
. "INSTRUCTOR'S GUIDE
) Student _
i - - -+ .Workbook Materials Tt
} * Comment Page Needed \.

Aztiwity.7. CENTIMETRES .9

Metric ruler for
each student.

-

Activity 8.  GUESS @D MFASURE ., 9 Lo
*Eneourage tﬁe students to guess the measures : Metric ruler for:
of..cach of thése objects. Ask them to write ‘each student.
"their guesses qn one sheet of paper and write’ . Pencil.
.. the actual measures oh a different sheet of Chalkboard
. "paper. / They should then compare ‘the guesses < eraser. ° - (
. with the actual measures. For -the book, they .. Coffee pot. ' )
.+ may want to.méasure its length, width, and - . Book. .
thickness. What about the diameter of ‘the . o
coffeé pot? You may want to include cbjects - -
otherthan the ,ones listed: here . -
o R e - < ’ . " . -
- Actrv1ty 9% 7 METRIC TAPE MEASURE < 9 i
P et ’ e .
This activity helps Students ‘to relate . Metric, tape’ -
- further the metre to their body medsuremenrs. - neasure—{or T
It introduces a new measuring tool--the metric “  each student. -
tape, measure. Before you begin ‘this activity’ "Figure it in
7 thé students can compare the’length of their Metrics" wall
'~ .~,tape measure with the length of a metre stick: chart. .
| 'Note that many -metric tape measures are - SR
’ 150 cm, or 1.5 m, long. ) . .
| Activity 10. BODY MEASUREMENTS 10 —

[‘ Here again the students get a chance to relafe
the metre to.body-measurgments. As they work
through this Metric Activity, students ‘should

| be ehcouraged ‘to compare their body measurements

-, from Metric Activity 9 to the measurements of
the three. "models" in this act1V1ty

B
| s
|

[ .

.

Metric tape
measure for
each'student.
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\\\\\\ "*Nw - « Student e N .
< \\\\i . SN Workbook Materials
\ .
L . _Comment Page . Needed .
Activity 11. MEASURING.MILLIMETRES 13
A N .
~77 " This is to help students learn to‘read as - Metric ruler— -—
3 - métric ruler in m1111metres "You may\nant L  for each,
Sz ., CO dupllcate some drawings or line segments-_. "student.’
="~ for the students to measure in millimetres.: — '
The students can check these measurements IR
against your answers or the measures of T
other students in the class. Give the stu- B
. dents. as many eXperiences as are needed for T

_them to develon mastery.

'Act1v1ty 12 MILLIMETRES ey
Students should get ‘an idea of spme
everyday 6b3ects that measure about

- a millimetre. This will help them
gain a better understanding of the
size,of a'millimetre.

LS

" Activity 13. ME,IN MILLIMETRES

.

- Agaln, encourage students to guess before

" .. . they méasure. This will enable them to. .
| “""“associate some parts of their bodies with
. millimetre measurements.

| *

. Activity 14. MORE MIL'IMBTRES ~
i Encourage the students to f1rst guess the
N measures of each of these ObJeCtS, write
their guess on-a sheet of paper, and then
'measure the object. Encoufage them to
keep guessing and measuring until they-
become proficient. You ma’7 want to include
—~- - objects other than the ones listed here.

-

Th1s act1v1ty gives further practice with
"measuring in millimetres. It provides an
example of a metric product already in

< common use.

.
< i

_ :
.
& : ,
x * "
o .'!f"‘.
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Activity 15. UP IN SMOKE .

145

14

A number of

Metric ruler .
for each N
student.
Paper. clip
(#1 size).
Dime. A

DL

o

‘Metric ruler -~
for each
tuden;.

Paper clip. -
- Button.’

Needle.

Bolt.

Stapler.

Pencil.

Book. T

Table. \
~Desk. o

Metric ruler.

cigarettes in
".each of several
1engths. 100 mm,
120 mm, ‘king )
size, regular.
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: ' 7 ' : ' . Student
o > ' —— —Woxrkbook - Materials
Comment s Page ~ Needed
© Activity 16. MILLIMETRES AND CENTIMETRES 14 -
“In this Metric Activity students begin to Metriec ruler.
convert from millimetres to .centimetres. Paper clip.
ou may want to give the students some Toothpick.
itional ,problems to convert. If these Toothbrush.
stu deuts are somewhat familiar with the - T 100 mm clgarette.‘
¢ .customaxy system, you can point out how 120 mm cigarette.
much easier it is to change metres to . - ‘
Lentimetres than- to change feet to inches: ' o #

—_ Activity 17‘”—815PPTNC*KTEOMETRES e R - e
THIE\TS wore of an after school activity T J I R
than an .inzclass act1v1ty The students’ o v '

.can appreciate e length.of a kllometre . . «

by taking 1 000 step‘\b\ék and forth in | o,

the-hall, _If you tine thEm}\Ehey will

develop a feellng for d kllometre\\\ o

Act1v1ty 18. SCALING KILOMEIRES g \>‘<\\\\ 17 L .
‘\\\. .

. In this activity students have to do two T ——_Metric ruler. .

- things:' measure the distance between two ) \\‘\Nﬁx\\\\ :

. cities-on & map, and. convert that measure . e T

'+ to kilometres. ‘Students' answers may Vary

" from the ones. given on page 59 due to

.variations in the metric rulers or in- , . oo
whether the measures were taken from the ‘ .
center or an _edge of the dots used for the o . ,
c1f1es : . .

~

- [
2 .

Act1V1ty 19 MORE SCALES - 18

This~ act1v1ty 1s “similar to Activity 18. < "~ Metric ruler.

. Students are to measure the distance . ’ - ' '

, between two cities and then convert these’

. measurés to kilometres. Noté that there -

is- a scale change--each centimetre represents
threec ‘kilometres. This means that students

.- may make some multiplication errors. -‘Again, oS :
there may be slight variations in the answers e LT
from the ones given on page 59 of. the: = ’ )
STUDENT WORKBOOK. Any s1ight measuring
errors are tripled. ;

¢

7w

>
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2
This act1v1ty also is similar to Activiti'es
18> and 19. Students are-to measure the
. dlstance between two cities on a United <
States..map. To convert these measures :
from centimetres to kilometres, students "
have to:multiply by 360. This means that
LA any small measuring errors are.multiplied
by 300 when they are converted to -kilometres.

° ’ 1f possible, measure

off some parts of the

L. AREA- -t :
e T B 4 : '

L " Activity 21. SQUARE METRES @ . - 26

= ACthlty 22 LIVING METRLS LT e T L 26

i . These two activities help glve students a

SR feellng for the size of a square metre. ¢

,room that ave 2, 3,4, etc. m2. Have the

. “students walk around these square metres
"~ and look at them to develop a feeling for B
the size of assquare métte. " Thig should ° )
help them to acquire the ability to - -

|

EN

“ﬁ\\\\_gftlmate area in square mef. :s.
<, - . [} . .

o E

. A;??vity 23, METRIC ROOM - ‘ 27
: - Y
Use the n wly acquired ability to-estimate
"area in square metres by hav1ng students
-estimate the axeas:of the classroom floor _
. .,and wallst Afte they hgve estimated these °
"« Tareas, they should~measure them. Help the
j“-““—“studentS”detnrmrne~t Q\\umber of boxes, of
<~ ~-tile it would take for>thg floor and the

amount of paint for the @a&&j:
. - . @

THE CENTER FOR VOCATIONAL EDUCATION
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N ) Student _ “
. ) - . Workbook Materials
1D Comments —° ™ Paggpe Necded
? Activity 20. CROSS COUNTRY > 19 .
‘ x5 0 '

Metric ruler.

Metre stick fort
each student. L

Metre stick for----
each student.

65\' ’ oL AP L4 '
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. “39“ Student .
e ! . . B Norkbook ° Materials ‘> .
—Commens — ==~ —Page— " Needed -~ ___ .’
VQLUME AND CAPACITY - , -
'L«\ . R ! - ) .
. *“1, . i ———
Activicy 24\\ CUB{C CENTIMETRES. _  -- 33 .
‘”‘“ThIs ;S“a comblnatlon"activity Students, . . hetric ruler. — - ..
must first\measure the length, width, and for each-
height-of each solid, and then mu1t1p1y these student. ‘
‘three numbers in order tc get the volumel. . * Several blocks. !
. There are lots of .chances for studentsz to Small boxes.
" make- mistakes. Make the blocks fairly small. . Brick.

You-may Want--to—use—some—children's blocks. — _—
..or_small boxes, -such _as_a- paper clip box ¢ '

or a chalk box. Since some of-the measures - - - T o B

may not be in whole centimetres, there is - ' ' *
the additional concern of plac;ng the oo
decimal point after the students' multiply. ot . :
. - . <,
Activity 25. ROCKY VOLUME ... . 33 B
* You need a reftangular watertight con- - Watertight, “
. tainer of somé kimd which need not be : : . rectangular :
_ transparent. Take the inside measu1ements . container. PR
of the length and width of the container.” - RS *Metric ruler.
;_;41£“y0u~use an. 1nslde caliper or a circle o Inside caliper L
compass you may have to show the students o . or a circle:
chow to use that device: _ W compass. °*
¢ , Rock. - - .
Put some water in the container and Brick- - .
measutre the height of the water., Now : ' ' . R

calculate the volume of the water. ‘ ..
Gently lower the rock, measure the new’ ~ .
height of -the water, and .calculate the -

°- volume of the water and the rock,, Subtract : \
to find the volunle of the rock. You might N

> want to do ‘this with several rocks, bricks, ; . ‘ AR _
.or other irregularly shaped objects that N

sink in water. Keep -these objects for o A , :
later use in Activity 50. ‘ . ‘ ‘ Sl

-Actlylty 26. APPLE VOLUME o 33 . |
If the apple is- much smaller than the rock, " Watertight, ‘
- you may want to find a smaller rectangular rectangular
box.. This would make the rise in the water ' box.
1eveI*more not1ceab1e. : : - Apple. .
You cam ' use this same technlque when you.are - ‘ .
teaching the volume formula in a mathematics. - ’
lesson. ) : e g

- . ~ =
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. T WOrkbook”**“MdtLrlaxa -
. . * Comment . Page Needed . L
T Retiviy 27, COBICWETRS [ s
) This is..a challeﬁ!ing activity. It is ) 12 metre SthkS ..
- p0551b1e to do this with as few as two * for each cubic
:_ . - people, but it i3 hgrd. If possible, . ° metre to.be
T see if the students can construct ) ' * made. -
~ similar figures-for 2, 37—4-md, etc: , .
Activity 28. CUBIC METRE RQOM - 34 T )
’ ThlS is’ a simple multlpllcatlon.problem ’ /uData of room T
Lwsing the answers the stidemts got when . s , ~measures from
= _ - they worked Activity-4. Since _so many T Activity 4. -
___of the measures were rough (abgut 3 metres, " -[METRE. ROOM)~. '

=~ or almost 4% metres, -etc. ) the students ) .
. nay want to re-measurg the room: Againj . , R :
.. there may be some- dlfflculty in multiplying R

.. decimals, and you'may have,to adjust the ' . - . o
-~ - — numbers to more closely fit your students' . ‘ . ‘
- mathematical abilities.’ - . vt
. ° N ' , &« . .
_‘,. - . A a - [ d
o e . - . o ->1_ oL A B
~io—...Activity 29.. LOTS OF LITRES » .=  ~-- 35
Do products that come in litre containers T“_“":”Ebntalncrs that ]
really hold a litre? Is the shape of the ‘. * 7 hold a litre--.
. container deceiving so that some of the . * . one™for each, -
-« ., products look like they haVv& more than . students,’ if
/some of the others? Measure and se@v T . p0551b1e )
y . i ‘ *. Products  that .
: : e - o ) ¢ come in litre
. ) C e ' containers.
g v ‘ L A ! Rice, sand, sugar,
o ' . v, T ) . water, etc.
- ) , Litre measuring.
= . ‘cup. - ’
Activity 30. BOJTLES AND CANS - _ 35 . o
‘ i . , . L . . . . Q .
This is similar to Activity-29. Ask che Litre measuring
same questions. Encourage the students to - cup. .
guess whether they think 1hat each container . Several bottles
really holds 4 litre. Cover up or remove tlie _ . or canned pro-
size designations on each_ bottle or can. . ducts that ‘come -

——— - m e . - ’

- 1n one lltrc -
. sizes. )

I
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‘Let the students examine the spooins.

each spoon<holds?
spoons? Discuss.
can they think‘of for measuring with
millilitre spoons? . ' .-

s

-

M N B i I

IToxt Provided by ERI

How ~
" can they”tell the number of millilitres
When would..they use the ..
How many different uses

hed

o 9 ‘
* Student ‘ ;
S . ) Workbook Materials
~ Comment T Page-—*—Needed .. -
. : PO - . A \ A
————Activity—31. —GUESS-LITRES. . . ~___ ____ 35 .
. ¢ . Yoo R .
Studerits should be acquiripg a feeling , " Paper or, plastic
. for a litre by now.. See how well they coffee cup.
can guess the capacity of each of these Juice glass.
¢ontainers. Encouragé*guessing. After , Soft drink-
everyone has guessed,  then measure. v container.
‘ . . ’ Casserole dish.
~ ) ¢ . . Frying pan. . ..
. ‘\\\j i Sauce pan. ;. A
e . . - Litre meas- ° -
g . ’ ’ . : uring cup,
' , =~ Water or rice--
Q ‘ enough to fill
. £ . the.largest
e T, N ‘ ) of. the above
. "/ s . contginers.’
N . “”1'-'{\'\»- Y, :qf',_ Funnel. .
Activity, 32. -FILL THE BUCKET 35 .
- " This is fuh, but it can be messy. If ) Large pail or
. you think students will have difficulty = bucket. '
. seeing the water line after-each litre ~ . Litre meas- _
- is added, Yyou may want_to put a few drops uring cup. - -
of food coloring in the first’gouple of Waterproof .
—“o litres. -Use—a—waterproof-markér even. if . marking crayon.
yb¥ put the marks on the,outside. This A . Food coloringe— oo
"=~ ~"prevents the marks frow running.if any, = s - T
water is spilled or the bucket sweats. -
_Activity 33, SPOONS -= *37

-

" in 1 ml, 2 ml,

-~
-~ L]

Set of .meas -
uring 'spoon$ _ .

S ml, and,
215 ml-sizes.
Medicine -
prescription
bottles. -

«
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Comment ‘ Page . Needed .
' “‘7x““‘ct1ﬁty 34, — COFFEE BREAK--°* .. = 37 .
Let the students make coffee® This is a' "~ o Large COFfEE: ~ imr
good opportunity for them to use litres- * pot or, per-
and m¥llilitres. . . colator--, )
* o s . ) . should hold
_ . B . ¢t about '36 cups.
P _ T " Coffee--}ZO . .
] . . . millilitres.
. . ’ ) Cream, or
. ‘ i - * cream sup-
| . . o B - stitute.
o <. - . o ' “Coffee’cups.
R ‘ - i . Water--2
. v " C . ) ) T litres. ~ -
Activity 35. CAN CAN R ) 37 .
« ’ . {4— T '
The_students can-begin thlS activity by Variety of
glessing the size of each can. Some cans empty fruit
) "have metric.units printed on the label. ' v~ and vegetable .
. 1t would be best to remove or cover. up cany. e
‘ any, of these units before class. " It : " Litre meas- .
. would be helpful to6 remove any- customarv T *. uring cup.
o . wunit (such as pounds ounces; pints, _ 5" . i
quarts) so’ that students do not cqmpare o .o
i the métwic -units with the customary ones. . . .
—-——Jf a t}pical serving is 200 ml, how many
S sg;v1ng does each c?nfalner hold9 e ,
 Activity 36  SHOPPING TRIP  ° .37 .
. T v .
This is an out-of-class acfivify Encourage Empty cdns, e
students to luok at the sizes of food con- 5 bottles, boxes.

. tainers in stores and at home. _Ask them tqo

*.bring in empty cans, bottles, or boxes from . i °
home. Examine the labels to sec how much éach '
.contafier holds. Are all the containers marked
according -to their capacity? Explaif that the o , -
ones that are marxed in grams (g) and kilograms - .
(kg) will be studied later. ) ; ' y

- o ' -~
1 ® ¢

r . ’ ’
1] - N
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Activity 37. LET'S LATY <7 37
This is a tasty act1V1ty " Wherever the . Measuring and
recipe says "Chop 40 ml cdrrots" it - - - _coghing
sitould bé understood that the students utensils as:
are to measur: out the 40 -ml of carrots ) indicated in 8
after they are choPped All ingredients - ' L the recipes..
are given in 1itrés and millilitres except “Enough of each
for thc 440-gram box of chocplate fndge of the food
"frosting mix. This is a standard size . items in the
‘box. Students should have no difficulty - four recipes
identifying it if you have. the box on . "+ to serve your
hand. +WNo recipe requ1res cooking. . class. »
Good eating! . ' Bowls and forks,-,
, — . AN etc. with which
¢ ~ T - to cat the
B \ salad.
L . ¢i N, * ) . S
\ ’ . . N . r . s ° LI .
. \ - . > -! - - [ - ~ . . X i
MASS . ~ ~ L T
LI \ ) ~ . “ . o . ) . . 4
_-Activity 38. FIND YOUR MASS oL - "4z . . -
* a Y - ' ¢ . .
- rhis'is & fun activity. Fveryoﬁe is . . .. Metria bath-
survrlsed at how little they weigh" in i . room scale..
kllograms. Y>uw may wgnt to placé “he - N :
{ . stule in a corper of the room so that’ ahvees .
" students can keep their metric mass a: . -
. *  secrsct. . o ) ' ' L.
o Act1v1ty 39 KILOGRAMS ;\ ", ) 47
lec some 6f the other Me%rlc Activities, . Several kilogram
" this one is designed' to help the students |, , mass pieces.
. zet a feeling for the size of metric Gnitsg, -~ e
’ in this 1nstance—-kllograms. ‘Students are . ' T T
to 1ift several different kllogram_pleces, a el
one at a time, tv get”an*idea of their -, ‘ " :
‘masses.’ D . . J
, . . . . * . -
' . ° , ) . -
2 * . R 4
. f =~ 3 - R
» Y . "
: “+ . . ' ' .o
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jﬁméEVEL III . .
BN :‘;‘ ¥ - ' ‘ Y ' :
- .- - . : Student -
- . \ ’ Workbook Materials
LT L -~ Commert - ‘ "Page " Needed
,«.k,.aﬁCtl\flty 40. HAT'S ITS MASS?T - A7. \ '
.;f?“ Agaln %tudents are -asked to guess, .record ’ ,Kilograﬁ
" ‘their guess, and then usg the "scales to scale.
) find the mass.. You may want to add several ' . Apple.

T i objeets to the ones that are.listed. It is Brick. . !
",’<" very hard to become _accurate at estimatiry Box of rice.
e Mass. You can prOV1de additional obJects to Additional

B :’t -use for further practice. , . ~, _ L . objects.
‘n‘uk':::..:?“" » ~ ) IS }’* N '
L Ac.tivi,ty ai. GRAMS, GRAMS, GRAMS 49
. S{:\' ) R . T T ! a

\ Th;s hc€1v1ty gives students an opportunmty X Set of -mass

&9 Jto develop a feeling for the .mass.of ,a gram,. . pieces (1 g,
3; %" Most students find it difficult to differen- . -, 3.9; 5 g, and

tiate between - the masSes of_some af these B vV 207g)
S p%ect Eying to guess the mass of a piece R
rile bIL dfolded should, after several. ‘

. tfials, impi1dve the students' ability to .

.g “y distinguish.th> mass of 4 p1ece . o
v
cet ° ¢

ACthlt( 42. GUEQS AND FIND THE MASS“ . 50 - . *
2o * " Now that students -are beglnnlng to fee1 Papér ¢lip.
'iﬂgg cdmfortable with" he concept o of gram, " Nickel. ,
8 have eaéthtudent uessutheImass of each : : Sugarﬂcube o,
Q‘ of- the lmght objectys -thatrhave been placed Pencil eraser s
i3 on-the table. DO-R8T measure thelremasses-- : . Pencil. '
;’h just GUESS! Then Have each ‘student find _ - Sunglasses.
L each object”™s mass and record- the measuge " Mettic ruler.

- t P

“eds
.

- -

.Act:LV1ty 43: WHAT WE EAT _ BT R -

Ew”fﬁ Thls ;s prlmarlly a do-at-home act1v1ty Gram scals and

J Ask students to examlne various containers ' a set of-..mass

: “to find the mass’of the,ontents. Soup, , -~ pieces. 5

q? sugar, flour, rice, SUlCGS,oand other - ‘ S, . p
+ products have their metric masses printed '

v ; on the label. You should point out that: ¢

2o 'most labels give net. welght or the weight ' a

#.™  of the.contents.and.ndt weight of the :

* ,contents and the package. -Also, manufac- .

L ~turers, use the term weight, rather than . .

WL mass,, on labels. You may wdant to ask . ? .

) some.students to bring in examples that- .

N they found., Empty some of the contalners

and have students (find the mass ‘of the contents. .

T ¥ Do théy get the same figure that is on the ) . .

: label?  Relate tpls activity to Activities S . «

35 ’CAN CAN) and 36 (SHOPPING TRIP) . :

.
. b - 3
. . .
o . . i

s s
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" THINK MASS .o £ 5

/ o

Activity 44.

Here is a good opportunity®for some class
discussion. What jobs require people to

find the mass of objects? What other .
~‘measuring tasks are used in these jobs?

Where will the students need to wuse the _ .-

- *.skills "from this course? - o
s Activity 45. WATER LITRE * . . 54
B 1 N ) .~ - l" 2 e
Activity 46. -BUCKETS OF KILOGRAMS . > 54

These two@activities a -2 designed to show
students the relatlonshlp between volume
‘and mass. When French scientists originally
_defined a gram, it was the maSs- of one
"cubic centimetre.of distilled water at =,
4°C at a tertain atmospheric pressure.

Your students should-not see-any noticeable :
difference between this ideal for the mass . >
of one cubic ceptimetre of water and what - — °
they.get whezf“ﬁey find thé mass of large = - °

" wamounts of “whter. -Since 1 cm3 has a mass

of 1 g,»then litre (1 000 cm3) has a =

mass ‘'of 1 000 g, or 1 kilogram. A bucket

.that -has a .capacity of 4.5 litres holds -

.a-mass of 4.5 kilograms’ pF water. This

+relationship betwegg\;g(ﬁmeqand mass is

. .true only For water

-

ACth;ty 47 LITRES AND NOT KILOGRAMS 54
ThlS activity helps show that a-litre of
*many different things does not-necessarily
have a mass of one kilogram. - You-can get into
" a ‘good diséussion as to, how you-know when
you have a litre of each of these things.,
-~ From Activities 25 (ROCKY -VOLUME) and 26 . -
" (APPLE VOLUME) students should know ome way
to. make sure that they have -a, litre or rice, el
sand, beans, or-rocks. Will that work with
_the flour or- sugar? , If they complain because
~all of these are not,liquids, -then use the.
Isopropyl rubbing’ alcohol. A ‘'litre of
" Isopropylj alcohol should have a mass>of 881 g.
You mighf want -to. returnsto. this act1v1ty after
* you have finishel, Act1v1tles 48 (APPLE MASS) ang
- 49 (WOOD,MASS)t

@

¥ - s
-

4 Lo J ’ . . R . = ¢

a

, ' e . R .
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4

~ Litre measuring -

“, . - N 4

Litre measuring
container.
Kilogram scale.

Bucket or pail
from Act1v1ty
32,

Water

Food colorlng

¢ -

o
{

Kilogram scale.
container. .

JRice.

°Sand. -

Beans.

Rocks or pebbles
Flour.

Sugar.

Isopropyl, or
rubbing,-alcohol.
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\ Workbook Materials
. ) - Comnfent Page Needed
. .Activity 48.’. APPLE MASS 55 ' :
Thls act1v1tv demonstrates that- the mass Apples:

3

" "Activity S1.

of water dlsplaced by a floating object
'is equal to the mass of the object. For,
example, if the ‘apple's mass is 125 g,
then the water level will rise 125 ml;
that is, 125 g of water are- d1splaced

The second part of the activity dem-

stratés how to find den51ty Students

are asked to divide an apple s mass by .,
the apple s’ volume. : .

« If you use several apples you may get .
different results. ,The moisture in the
-apple varies causing some fluctuations
among apples One apple tried by the
authors had “a volume: of 185 ml and a -
mass of 55 grams. This gave a denslty
of-155 ¢+ 185 = 0.84,.

Activity-49. WOOD MASS S

Activity.50. ROCKY MASS
SPECIFIC BRICK .

~

3
»

These are a continuation of Activity 48

_ (APPLE MASS). 3Studentg-are to find the
density of a piece of woeod, a rock, and

a brick. The density of .the wood should
‘be less than one. The density of the rock
and the brick .should be greater than ong.’
If several rocks and bricks are used,
their dens1t1es may vary depending on the
type of rock or.style of brick. A-rock .
tried by the authors had a mass of 450 g
and a volume of 160 ml, and so its
specific gravity was- 450 7160 = 3.81.
Again noce that if, the density is less
than one; the obJect Will float in (on)
water. If the density is more ,than one,
the. anect will sink in water.

EI - e

(Continuedj

-

- L)
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Litre measuring
container.

- Gram scale. -

Water. .

Gram scale.

Litre measuring

- Contalner s

Block of wood .

Réck .: :

Brick.

Watérs

You may also

*  Theed: .

Isopropyl or "’
rubbing. alcohol

» beans - (f kitre)

- sand (1 lifre) " -

rice (I litre) -

rocks or
pebbles (1 licre)

flour (1 litre)
, sugar 1 litre)
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-

You can return to Activity 47 (LITRFS R .
* AND NOT KILQGRAMSJ and calculate the - . :
density of the Ilsopropyl alcohol.
"LL Measure out equal amounts of alcohol .
and water. Find the mass of each. : '
Divide the alcohol's mass by the; .
water's mass. The density of ISOpropyl
alcohol will be about-0.88. wllL the .
alcohol float on the water? ‘You can .
ask your students if they think the
alcohol will float on water and then,

after. you have recorded their 1deas ' .
try It and.see. g

«

c e

&

Ty

The students may also want to lculate T -

" the density of the rice, sand, beans, .

. and rocks that were used in Act1v1ty 47

°  They will have to be careful when they,
determine the volume of each of these

__items. They may have to refer to - .
Activities 25 and 26 for help in \

calculatlng the volume of each item.

‘l_'EMPERA"fURE o : ,

Activity ‘$2. READING DEGREES - L

‘L

~

\

I \

.Sét the demonstration thermometer ad'a \ ' Celsius
certain setting and ask the students| the demonstration
temperature indicated. Repeat this 1th thermometer
different temperatures as often as i

takes for the students to gain profli ) _ E
s

ciency in reading the thermometer

‘ Explain the significance of 0°C, 37°
=" 100°C.. Make sure you'use -some tem-
- peratures below zero. Also give the

students opportunities to write
temperatures

. ' !
. {(Continued)
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Comment

(Continued) 1
Whether something is hot or cold depends on
the circumstances. 2°C would be a celd .
mornlng, but 2°C would be too warm for the
freezer ‘compartment of a.refrigerator.
*40°C would be a very hot summer day, but

, it would be too cold to bake in ‘the qven.
* . - Establish your frame of reférence before
you decide whether a temperatyre is hot
or.cold.. What are comfortable-temperatures
for cooklng? . . . for going to the beach- ?
-~ for working outdoors? :

~

Fvs

:Activity.SS. TAKING TEMPERATURES .

Have several thermometers that can'be
dipped in the contaipers.® Have the liquids
_in the containers at different temperatures,.
Use insulated containers, if possible, to
help :maiffitain the témperature. Fill one
containér with ice and some water; another
with boiling water (you could use a coffee
pot to boil water);.and so forth. Except
for the.hot  kiquids hdve 'the students first
feel- the water with. their £ingers and guess
the temperature then have them take the ~
temperature. Ask them to read the
temperature from the thermometer and chen
; write the temperature. . oo
-'Activity 54. -AROUND AND ABOUT

As the students move. around the room,
ask them to guess-the temperature in
several of the places around the room.
I$- it warmer near the ceiling? Is it.
‘'warmer or coolér near the windows? Do
- they think their .answers would be the,
same durlng another secason of the year?

-

wCENTER FOR VOCATIONAL EDUCATION
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-28-31

I
v

-

Studont
Workbook
Page

Materials
Needed

.

o e et

e

4 or 5 Celsius
thermometers.
S or 6 con-
tainers of
water at
various | ..
‘temperatures |
Electric
coffec pot.
lce cubes.

K4
-

Scveral
Celsius:
thermometérs.
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Activity 55. IN AND OUT 56 ,
Agair, have the stﬁdents'try to guess R Several
the temperature of each-of several - , ‘Celsius
placés outside. -Is it really cooler in thermometers. -
the shade? What difference does it make ,
if they are near the building? If it is . “ .
a sunny day, they can check the temperature
in a closed carﬁ‘ . g
Act1V1ty 56 FEVER . 56 . "ot
"} 2 N . o
Either make or obtaln a demonstration .Demonstraifion
Ceisius clinical thermometer. Directions . o Celsius «x, N
for making one are in Resource 5., page 3Z. cllﬁlcal 2 :
~"Show studdents how to read degrees in tenths, thermomoter
" then give the students. as many experiences o . .
in readlng and writing temperatures.as are - ) . .
needed Lo develop mastery PRSI - :
A-flVltY 57. BODY TEMP - R 56 - ‘ )

This activity takes some time. A :
clinical thermometer can be difficult
to, read. Make sure ‘you use the alcohol
. to sterilize. the thermometers after each
use. After each student has taken his- -
. or her own temperature,,ask the student
to.,write it down. Then ask the student
to tell you the temperature. Does the
wr1tten answer agree with the oral
answer, and do both answers agree with
the thermométer?

--29--32

Several Celsius .
clinical
thermometers
one for each
student, if
possible.

Bottle of -
Isopropyl,
or rubbing,
alcohol.’ x

Cotton balls. .

s

1)
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_Roll is $3.50 for 100 strips.

Available:

‘Balance Scale:
, Ohaus, Model 1200 School Balance Scale.

3.

. ¢ ) 4 . ': . -
i B Q "‘wcmnn FOR VOCATIONALEDUCATION + =--30-- 3 3 ,' d o ..*.3
LRIC WS - | : s o

' RESOURCES AND MATERIALS . =~ ' /

~ . . -
A roll of metre gtrips of hteavy paper in varaety of colors..
Pads of decimetre strips and centimatre strips
which may be cut apart and pasted or etapled to make a calibrated metre stick.
Pads are approximately 70¢ and contain enouqh for 30 students:

.

Metrlc Supply Internatlonal
1906 Main Streeq - :
Cedar Falls, "IA
Inmprovised Material: Light welght rardboard or nonwoven fabric such a. pnllon//
cut into metre size strips. Draw‘ln decimetre divisions with ballpoin' pen. °

o .

3. B
} 4 . .

i . .

-~

Make-a-Metre Packs:

|
|
'
\\ ' * /v

i "

" . i ~ . »
Butterick Publishing Wall Chart: "Figure It In Metrics"™ an excellent 'chart for
developing an understanding of metric clothing sizes. Cost for wall chart
measurlng 85 x 55 cm and show1ng 12 figure types 15 approx1matelj $2.00.

b
|
-

Butterigk Publishing Co. ) . '
P. O, Box 1945 | ° .o .
Altoona PA 16603 : .
Graﬁ'size aQeilable in a*ranqe’ef prices. Least costly is
Cost approximately $17.50.

Available:

P

? . 4
Available: Ohaus Scale Corp. ’? > . Iy
S 29 Handver Road . : : y

Florham Paxk, NI 07932

An xmprov1sed balance scale can be-constructgd as follows-~-

A &

Improvised Material: A kltchen scale may bc recalibrated to measure metrlually 1
Materials--a metre stick (thin wood), fish line or strong string, small . l
"plastic containers like butter containers, and large paper clip. “ . i
"Holes can be made in the metre stick with a drill or small screwdriver. - o
Thé holes at end should be near thé bottom. Use large paper ¢lips, which
.are bent open, to provide hooks from whlrh plastlc contalners may be hung. |
A loop of string inf the center may be used to suspend the balance sualu |
Brlnq Sscale into balance by adding clay or plastic to the containers. . I

. "To make weights, a’square sugar cube is 1 'gram, a rvctdnqu]ag"unn 15 5 grams.
Use ¢lay balls or water to "make" weights needed. . o

K7 N4 .

B ' . .

‘o

o

k]
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Celsius .Demonstration Thermometer: Can be purchased for approximately §6;75Ifrom
Ohaus (Ohaus Part No. 80570) or Dick Blick (Catalong No. 88283) ‘

v . - . L

Available: Ohaus Scale Corp, * . Dick Blick
' 29 Hanover Road - S Box 1267
’ Flotham Park, NJ 07932 © Galesburg, IL 61401 - °

T . v
. ~ B

Inprovised Material: snAn 1mprov1=ed C@lqluq demonstrarlon thcrmnmeter can be
consfructed as follows:

- . . "
. >
¥

s Materlalq——one qhe@t of white poetar board 75 ¢m x 100 cm, a plcce of red ;
rlbbon and a piece of white ribbon each medsuring 2 ¢m x 95 cm, . glue, black

v * the Drawing 1l here. o . .

a ) left. of the bottom slot,

4 \
‘p.b.AdA‘?naaa.ﬂ’A’
.

T

felt tip marker, red felt tip marker, knife or razor blade, metre stick,
- pencil. - v ‘

- )
. d

I s

PSS e 0 ’_7
P —

ey . . - . i

it L 7 ) .

4
-

; 5 ~ R .
Cut the sheet of poster ) — -

board.in half so that : A : ;: M"ﬂ_?g_—-_—gﬁ)».‘_,_. . C

. each half measures about
T37. 5 cm x 100.cm. " About . ol
.5 cm from the” middle of . : e ‘ ' -1
- the*top of the "board cut . . .
a slot about 2.5 cm x . o N N
972 cm. Cut another slot .- . . " N

- ) thlS samé”SLZe FBHout 5 cm . ) ’ R N
. . from the middle of the S -
"bottom. ¥Your board should ) . P
now lbqkﬂsomethlng'llke - :

<

3

P A
.
@

: |
. ‘With the red felt .tip marker . 3
draw and color in a circle be- !
. ==~ low the bottom slot. With a f
.-, pericil.lightly mark point A ~ | !
) " about 1 cm to the left of the, f o{
e top slot, Pcint B 1 cm to the o ‘ . j
o)

point C 1 em to the. right cf i,
- .« the top slot, and point D1 ~ B -~ o
cm to the rlqht “of the bot- < . .
tom §lot. Draw a line from A o 1
A to B and a line from C to ® L_‘; .
D (see Drawina 1). ' .

ALt
rr AL

i eDrawiﬁg 1 N

5, .

[N

4

6 @
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stnQ°your metre sfick, mark each
< f these two lines off in centi- .

metres. . Cnnnect the marks that . . i ‘}(D

ar: opposite each" ‘other. * Your ~ !
poster board should now -look like
Drawing 2. Label the bottom rark '
-40. Count up 10. marks™ and label".
.. this mark -30. £ontinﬁe_coun:ing' ‘ _—

. 10 marks and labeling:. -20; -10, * ,

- .0, 10, 20, 30, 40, and"50. Glue —_

one end of the .red ribbon to one
end of. the white ribbon.* You,now~- o .
. 7 Ahazewone—rlbbon-—red'on one end - _ —_——

s . * .-and whlte on the othet. After A - —
’ o .the glue has” dried, insert the: v pr——

. . ribbon into one of the slots, pull . '

s v one end of the Yibbon through and R2/0) «
insert the end into the other slot N t.
’ W . _——— .
Join and’ qrue ‘the two ends of the o] ____;d%&g

B ribbon. . Hold the poster board up- °
= rlqht and arranae thé ribbon so - [, .
that the red part of theyrlbbon ° ) d : - aé}C).‘ N
comes ‘through tbe‘bottomlslot , ' .
. You now.have .a demonstration . ' y
& . Celsius thermometer. By sliding - -~ .
“* -+ <, the ribbon up-and down you can | - | s -
S . get. different temperature set- - - . - ) T
ot . tings, . i ! ! -

N
-
“

’ > »

P N . o

S
e

« 5. Clinical Celsius Demonstration Thermomctcr: This is an improvised thermometer.
. The materials and the directions will be .the same as for the Celsius Demonstration
- mhermometer as described in the previous part, #4. If you made that thermometer,
- ) - then use the other half of the Roster 'board for this thermometer. ' If not®, then
- you will need a piece of poster ‘board 37 5 cm x 100 cm. Cut. the slots 10 cm from -
the top and bottom instead of the S cm that was used in #4. The bot tom readina
on/the thermemeter should be 34% Count up ken spaces and label this line 35,
Keep counting ten lines and labeling 36, 37 -38, 39 40, 41, and 42. Insert
, Dthebrlbbon and use, as in tke other demonstration. Remember, however, that
R on this thermometer each mark indicates O. 1°C Qone-tenth of a degree Celsius).
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USE OF STUDENT'TEST BOCKKETS

%0

~The STUDENT TEST BOOKLETS can be used to evaluate

" ‘how well your students are able to meet the obJectives

“not get at least 24 of th

<following the form.

A ]

THE CENTER FOR VOCATIONAL EDUCATION

for these materials. -The tests in this INSTRUCTOR'S ,

GUIDE can be ysed as master$ for duplicating additional’

copies._ . oot .

L

There dré two forms .of the test. Form 1 can be

used to evaluate a studenjyfs ‘progress. Students who do
30 questions correct may bene-
fit from répeating' parts. of the LEVEL III materials.
After a student has restudied the materials, Form 2 .of
the test can be used. ~Answers, and a 116t of materials
needed for each form are given on the page immediately

»
Py

-

¢ . : "38A~)-' "
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1.£3

- . r
} e Form 1
~ : S i
C . .
' - ' STUDENT- TEST "BOOKLET y
. ’f B . ‘ . é
* ~ ' for ___'; o B N — e =~
_ —— 4 e BT . , . ~
° - v > . * o )
. . (\MExRICS FOR GOOD MEASURE . °
o - - ‘
L - N
. LEVEL IR . | .
. b ' >
Directions’ . . e o

1 -

This test has 30/questions., Read -each question capefully There are

=

three kinds of questi ns on this test. . . . .

.

So, the number (3) is written in the blank. . .

One type of que tion is a multiple—choxee question. *+‘Read each of the

¢ possible answers belpw the question. Pick.the number of the answer you .think
is -best. Write the umber of this answer in the blank in the question.

~ * [N .

. . *
-

There are,ffsz metres in one'kilometre.

: (1) 10 . .
(2) 100 " ' ‘ '
(3) .1 000 : ) " ¢ :
(4) 10 000" “ N

. *
Thare are 1 0p0 metres “4n one kilometre. The correct answer is number (5).

~ -

A second type of question asks you to fill JAn the blank __You are to put

what you think is' the correct answer-in the blank

The third type of question also asks you to fill in the blank. But, befor®

you fill in the blank you have to measure an.object that is on, the .resourcge
table. Each object on the ‘resource table has been given a letter. Make .sure

yeu measure the correctsobject.

measuring 1it,
write your answer in the blank,

€
-,

.‘ HE

If you do not see it someone else may be )
Please wailt until they are thLough' then. measure the object and

.

-

L Eo —-37-- o
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1.

L2,

- .. (4)

|

A millimetre is about the size of

8.

AN

+

&his.toothbfﬁsh is . cm long

. r . ’
(1) the thickness of a paper -
.+ clip wire.
.(2) the top of a card table.
(3) a bathroom scale.
the length of your little--——-

- finger. |

H
'

A box has a mass 0f-57 kilograms.
Using metric symbols, ‘this can

a

also be written as 57 . .

3.

X .¢

6.

Measuxe the "length of the resource
table It is metres: long.

How much salt is in this spoon?

R

hY
¥ oaehiy o - e

A measure' that is the sSame as

43 litres is __ - . g
- : \ .
(1) 0.043 ml
(2) 4 300 ml
“(3) 43 000 ml
(4) 0.43 ml

The distance between New York City
and Boston is about 369 kilometres.
If you write this using the symbol

rfor kilometres you would write

7.

ERICh

wll Toxt Provided by ERIC

369

i
The ‘temperature shown on this
thermometer is . .

0.5 8B% 8

THE CENTER FOR VOCATIONAL EDUCATION
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12

.97

P

10.

11,

12.

14,

. AD "

- 346

IlllI]Illllllll|'lill|lil[lllllﬂﬂ[ﬂﬁ|ﬂTl]TﬂT[ﬂf[ml]1

P2 Y

On the rescurce table is block ,D.

ESTIMATE its mass in kilograms.
ko

On the®resource table is .a red
‘cardboard square, B. ESTIMATE.

the length of one side of this
square’ in centimetryes,

q

cn

If you use the symbol for
m111111tres 28 millilltres can’
be wrltt?n as‘Q@

—

- ° +

This'needle is .

- - I
»
. C o i
. . i s

. Sm
C g m

On the resource table is a ball
K.« Its mass is

»

3

If yoﬁ use metric symbols, 47
millimetres can also be'written

as 47 . . . R
e o

1Y

%

- . Form 1

3

7—8--8. «-1 —




The temperature shown on this
_thermometer is - °C.

g
N

17.,‘Usiﬁg metric symbols, 273 §§uere
metres. can also be written as

\‘\'“ M )
Form il .
4 %

?
-

21. On the resource table dis a can,

C. ESTIMATE how many litres
can C will hold. 3
22, How ‘much water is in this cup”

-

-
ml . .

23. A square metre is about the size
7 of -
,// . - ° .. [N
- ’ (1) a card table 'top.
(2) your thumbnail.
(3) the floor of the c¢lassroom.
(4), a 25¢ coin (quarter). v-//
< B - ,Q: ;
B - ]
24, A metre is about - v
(1) the distance you can walk % J/‘
in 12 minutes . s
(2) the width of a brick. //
- (3) the height of the ceiling
of this room.
(4) the height of a doorknob’ ,

- 273
r’f/‘,

18, . On the resource table is a can,
P 6T Measure its ecapaeity.. It is.
L millilitres. ‘

. .
19, The area of the fioor of the house
o in this picture is
— ) .
Sy
; ~20. A measure that is ;He same as -
. 934 kilograms is X
e 2ty ' PR ’g
(l) f09314 : o
oy . (2) 934 000 g
’ » (3) 9.34 g
(A) 193 400 8
.

# TNE C!NY‘EH FOR VOCAY EDUCATION ™
- EKC  vockTione:
[.

ot ottt e

L)
o 2 LR

k3
' De

" from the floor. Y,
;

N /
25. Measure the temperature of the
liquid in can N. It is

. . I/ ¢
I' .

i |
N . 3

“ o
g
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LEVEL III

26. The volumenof this béx is
cm3. .

X measure that is the same as
0.8 cm is .

9

28.

o

If you use metric symbols,-l3

cubic metres can also be written.

as 13

29.

30.

-240-~

A measure that is the same as

5 000

(1)
(2)
(3)
(4)

mm is

5 cm

50 m

500 cm

50 000 cm

-
.

.
. <

-

On the resource table i§ a

rock labeled E.

volum

42

Measure its

e. Tis volume is

»

$

cmS3,




-

v

- .MATERTALS NEEDED

. < Form 1
" Exercise Letter } : o ’
"_number designation - " Description - e
9 ‘D Block of wood—LS} mm x 86 mm x 475%mm
© 10 B Large red cardboard square 23 cm on each side
14 K Solid rubber ball--something like a "Super Ball"
. 18 G Large empty frozen orange juice can
15
21 C Small empty coffee can,
25 . N Any siZe can, e.g. a soup can (this is used only for hold-
ing water). -
30 E A rock .
' ANSWERS . T
S ¢ ) ‘ 16.% 14
2. kg . 17. m2
¢ 3. Anéwqr depénds on leﬁgth of table 18. Answer depends on size of can used
, used
19. 38 m2
4, 5 ml ) : . ¢
’ ’ 20, (2» .
5. (3 ° .
21. Answer depends on size of can used--
6. ,km . allow 25% error in estimates
7: 20°C 22. 450
8. 9 23. (1)
- b .
9. Answer depends on density of block 24, (&)
used--allow 25% error|in estimates ’
. , . 25. Arswer depends on temperature of
10. 23--accept answers from 18 cm to water used ‘
\\\ . 28 cm i
. v 26. 1 000 ) 3
11; ml
) _ . 27. (1) ’ L p
’ 12, 47 . 4 . - .
. ’ 28, m3 - ..
‘.130 40 ) -
~ 29. (3) .
14. Answer depends on mass of ball used o -, 3
, ’ 30. Answer depends on‘Qolume of rock .
15. mm - used
' “ . -
! // ’ )
’ /’/ - ’ ©
! - - S
-~ ° Al
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L " STUDENT TEST BOOKLET

. . . for

’

: METRICS FOR GOOD MEASURE _ PN

LEVEL IIX

€ o S
L -

Directions

'This test has 30 questions. Read each questlon carefully. There are
three .kinds of questions on this test. - '

. One typ€>of question is a hultipla-choice question. Rgéd each of the
possible answers below the question. Pick the number of the answer you think
is best. Write the number of this answer in the blank in the question.

Example: .

0. There are ‘:32 metres in one kilometre.

(1) 10 . >

. (2) * 100 ' ,‘ .
{3) 1 000 . :
(4) 10 000

. B k)

There are 1 000 metres in one kilometre. The correct answer is number (3).
So, the number (3) is written in the blank. >

A second type of question asks you to fill in the blank. .You are to put
. vhat you think is the correct answer in the blank.

The third type of question also asks you to fill in the blank But, before
you fill in the blank you have to measure an object that is on the resource
table. Each object on the resource table has been given a letter. Make sure
you measure the correct object If you do not see it someone else may be
measuring it Please wait until they are through; then measure the object and

write your answer in the blank. ! . ;

"'
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1. A c.:entirffetre is about< -

4]

- (f) the width of a
fingernail.
(2) the thickness of a dime.’
(3) the capacity of a spoon. .
(&) the 1eng'th 'of this room. . - "1 2 3 .4 8 6
) 9. On the resource table is a
box, H. ESTIMATE its mass
it symbols, - in grams. g.
O be written '

2. A rock has a mass of -
grams. Using me
this can

8k

-
-

- . 10. On the resource table is-a
: . yellow cardboard square, M. .-

3. On the resource table is a - - ESTIMATE the length of one
-« -+ . block A. Measure the length , side of this square in
of this block. It is . ‘millimetres. mm
. ‘ -millimetres long. ’ © )
.4, How much salt is in this s 11. If you use the symbol for
spoon? e e . ] g millilitres, 28 millilitres

‘can ‘be’written as 28

13

12. This pencil is mm long.
* ’ .o ‘; 14
5. A measure that is the same ) — — :
~ &4 as 52 ml is P ' - N (((( «\ e >
. ~ ]
. (1) 52 000 litres .
(2) 5 200 litres - 1 2 :
- (3)" 0.052 litre ’ 3 4 5— 5 7 8
: (&) 0.52 litre 13. The area of this rectangle is
m2.
. 6. The distance between New York City - B
and Boston is about 369 kilometrgs. ' —]F
, If you write this using the symbol

) "for kilometres you would write

369 . l

) ‘ \ »\ : l B'W\: ! . ’ ®

7. The temperature shown on this

0 thermometer is . 14. On .the resource table is a
R . o(: brick, J. Its mass is .
. 40
- * . é&o - ¢
R 20 15. TIf you use metric symbols,
. =—10 47 millimetres can also be '
o - written as 47 . -
. . i "0 . - .
: # YME CENTER FOR VOCATIONAL EDUCATION --44-- ¥ .
. - . .
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- . nT .:)' a5 r
"¢ 16. The temperature shown on this
~ ‘thermometer ds °C.
. . ——?jj———-
40
230 '
« = 20 /r
10 .
? o}
0
17. Using metric symbols, 48 square
metres can also be written as
48
;
18. On the resource table is a
can, F. Measure its capacity.
It is litres.
19. The area of the floor of the

house in this picture is

il
e

20, A measure that is the same
as 187 grams is . X
(1) 187 000 kg
(2) 0.187 kg , )
(3) 1.87 kg
(4) .18 700 kg

s
° )

X ‘ O CENTER FOR VOCATIONAL EDUCATION
ERIC
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22,

23,

24,

25.

46 -

N 0 ; >\ o
v A ¥ \ ~ -
v . Form 2
. . . . .

On the resource table'is:a can,
P. ESTIMATE how many litres
it holds.

How much water is in thlS cup’
ml

= 500
400,

!

g

\
H,HHLHH’I

(

P

A square metre Ls about the -

size of . wTe

(1) a card table top.
(2) yout thumbnail.

(3) the floor of. the Llassroom
(4) a 25¢ coin- (quarter)
A metre. is about . '\
(1) the distance yQu can \
walk in 12 minutes. c
(2) the width of a brick. '
(3) the height of the
ceiling of this room.
(4) the height ofya doorknob
from the floot. ?
" Measure the tempcrature of
this room. It is - .
, .




LEVEL.ITI -

26. The volume of this box is
. . __CinB. .

2 27. A measure that is the same
_as 14 km is C
e (1) 14 000 m
(2) 1.4 cm -
) (3)- 14 000 cm
L. (4) 1 400 m

.

) ;1 mﬂctmn FOR VOCATIONAL EDUCATION
ERIC o

«
.

28. If you use metric symbols,
‘13 cubic metres can also be
written as 13 . .

[a) ’ -
A measyre that is the same
as 5 000 mm s _~ .

((l) JS cm

(2) 50 m-

(3) 500 .cm
(4) 50.000 cm

-

30. On the resource table is a
block labeled L. Measure its

volume. Its volume is
_ cem3, ¥
”
--46-- T
47 T
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- . . z - o




MATERIALS NEEDED .

'Exercise -  Letter ° - . ° ) a
number.  designation . o Description ~ ,
) 3 i A Block of wood--37 mm x 86 mm x 475 ‘mmt _ ‘ .
9. - ® ' Small box that is mot empty . . ‘
10° M, ’ Y-ellow cardboard square 134 mm on.each side o
14 - g _ Brick o " :
. 18 F . Large empty coffee can '
, 21, P Can--different size from F (should also be dif’fe'rent size
> from C, G and N used in Form 1)
30 - ) L 3 " Block of wood 37 mm x 86 mm x 102 mm
ANSWERS . : .
1. (D ' .16.. 6 -
2. g - - 17, m?
3. 475 mm--or whatever length of block 18. Answer depends on size of can used
+°  used _— .
) : 19. 36 m® ' -
, 4s- 5 ml . . . - . ’
< e 20, (2) ’ .
5. (3) i ’ ’
. 21. Answer depends on 'size of can used--
6. km ) allow 257 error i estimates
7. 30°c » ~ 22, 450 )
8, 6 23. (1)
9. Angwer depends on mass of box 24, (&)
used--allow 257 etrror in estimates . - F .
’ 25. Answer depends on temperature of
10. 134--accept answers from 100 mm fo room
168 mm . -, *
’ 26. 1 000 .
11, ml _ ' ) .
. - : 27, L)
12. 86 )
28. m3 ™
13. 40 . .
. ) .29, (3)
14, Answer depends on mass of brick used ' v
" 30. 327.294--accept answers from 320 cm3
15. mm , . to 335 cm?
. ; N . . N
( |I! THE CENTER FOR vocnloum. EDUCATION L -47-- ’ .
J

[Kc | — 48



- v

- 4 e g bt o -

f This publication was developed pursuant to contract No: OEC-0-74-9335 with the
. Bureau of Occupational and Adult. Education, U.S. Oepartment of Health, Educa-
;on and Welfare However, the opinions ‘expressed he(em do not necessanly
A silect the posmon or pohcy of the U.S, Olfice of Educa(ndn and no official
g andorsemengéby the U S. Office’ o! Educauon should be inferred:
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